To identify the relationship between religiosity and self-rated health among older adults in Colombia.
Introduction
Religion is defined as having a religious faith and beliefs, engaging in personal religious practices (e.g., prayer, reading religious scriptures, listening to religious music), and participating in public religious practices (e.g., attending religious services and other religious group activities) [1] [2] [3] . Religious involvement is associated with better health in older persons 1. This is especially true during medical illness when religious involvement has been associated with fewer depressive/anxiety symptoms, more optimism and faster remission from depression in medically ill hospitalized older patients [4] [5] [6] [7] .
Other studies done in Caucasian or African Americans populations have shown that frequent religious activities such as church attendance are associated with an improvement in cancer related or cardiovascular risk factors such as promoting a healthier diet (e.g., more fruits and vegetables consumption) and less risky health behaviors (e.g., smoking, alcohol consumption) [8] [9] [10] [11] . Benefits of religiosity have been also seen with respect to protection from colon cancer, reduced functional limitations, and increased disability free life expectancy 2, [12] [13] [14] [15] .
The association between religious involvement and health is also true in community-dwelling older adults. Women participants in the Nurses' Health Study (mean age 58) who attended religious services at least once a week had the lowest risk of developing depression, lower suicide rates, and significantly lower all-cause, cardiovascular and cancer mortality [16] [17] [18] . In older Mexican Americans, greater religious involvement has been associated with less fear of falling, better cognition, and less influence of depressive symptoms on cognitive functioning [19] [20] [21] .
Self-rated health (SRH) is an important predictor of morbidity and mortality in older adults 22, 23 . In Colombia and other Latin American countries, studies have identified several factors associated with SRH in older adults. Gómez et al. 24 , found a correlation between poor SRH with the presence of medical co-morbidity and functional decline. Ocampo et al. 25 , found an association between poor SRH, depression and fear of falling in older adults from Cali. Recently, Parra et al. 26 , found a positive association between perception of neighborhood safety, SRH and quality of life in older adults from Bogota. Likewise, Hambleton et al. 27 , reported an association between negative past socioeconomic events and poor SRH among older Barbadians. Alves et al. 28 , found that higher medical comorbidity and functional decline were associated with poor SRH among older adults in Sao Paulo, Brazil. Finally, Wong et al. 29 , reported an association between poor SRH and functional decline, decreased life satisfaction, poor memory among older adults in Latin America.
In a SABE study, which included participants from seven Latin American cities, Reyes-Ortiz et al. 30 , found that older adults who indicated that religion was very important were less likely to report fair or poor health compared to those who indicated that religion was only somewhat important or not very important). To our knowledge, no studies have examined the relationship between religion and SRH among older adults in Colombia. The objective of the present study was to identify the relationship between religiosity and self-rated health in a large random sample of older adults from across the country of Colombia.
Material and Methods
Data were drawn from the 2015 SABE (Salud, Bienestar y Envejecimiento) Colombia Study, a cross-sectional survey of the random sample of older adults, persons age 60 or over, in the country of Colombia. The design of the study and the instrument employed in the SABE Colombia study was derived from the original SABE study conducted in seven Latin American cities 31 . However, it was adapted to Colombian context. Ethics committees of University of Caldas and University of Valle reviewed and approved the study protocol. Participants provided written informed consent. The survey was administrated in-person in Spanish 32 .
A multistage random cluster sampling technique was used with stratification of units as follows. First was the selection of municipalities as primary sampling units (PSUs). Second, area segments (i.e., blocks) were identified as secondary sampling units (SSU). Third, a complete listing of all housing units (HUs) was physically located. Finally, household units within a sample HU were selected. The SABE Colombia study was integrated within the general framework of the Colombian National Surveys System, which has a similar sampling design Religiosity and self-rated health among older adults in Colombia Participants were included if they were 60+ years of age, were capable of communicating with the research team, and provided written informed consent. Individuals were excluded if they had a total score of less than 13 on the abbreviated version of the Mini-Mental State Examination (AMMSE) 33. For these individuals (17.5% of the sample, n=4,690) a proxy interview was performed, although they were excluded from the present study since questions about religiosity were not asked as part of the proxy interview. Thus, the final sample for this report included 18,871 participants who had complete information on self-rated health and religiosity.
The outcomes were self-rated religiosity and self-rated health. Self-rated religiosity was assessed asking participants how religious they were: none (code=1), somewhat (code=2) or very (code=3), and was analyzed as an ordinal variable (1 to 3, where a higher score indicated greater religiosity).
Response options for self-rated health during the previous 30 days were very good (code=1), good (code=2), fair (code=3), poor (code=4) or very poor (code=5); self-rated health was analyzed as an ordinal variable (1 to 5, where a higher scores indicated worse self-rated health). 
Statistical analyses
To adjust for sampling survey design, data were weighted by using complex survey analyses. Descriptive statistics such as weighted percentages or medians (inter quartile range) were presented, and differences on categorical or ordinal variables were analyzed using the Wald chi-square statistic using the SURVEYFREQ procedure. Graphs were developed describing religiosity across age and gender categories, and self-rated health by gender. Multivariate ordinal logistic regression models examining characteristics associated with religiosity or selfrated health were performed and odds ratios (OR) with confidence intervals (95% CI) were calculated, using the SURVEYLOGISTIC procedure. Relevant interactions terms were tested. Level of statistical significance was set at p <0.05. The Statistical Analysis System (SAS), version 9.4 was used for analysis (SAS Institute, Cary, North Carolina, USA). 
Results
Of the 18,871 study participants, 23.0% were age ≥75, 55.8% were female, 43.5% rated their health as fair, 7.5% as poor and 0.8% as very poor; 64.7% considered themselves very religious (Table 1) .
Women were more likely to consider themselves very religious compared to men (p <0.0001) ( Fig. 1) . Similarly, those who were older were more likely to indicate that they were very religious compared to those who were younger (p <0.0001). Women tend to have poorer selfrated health than men (Fig. 2, p <0.0001 ).
Multivariate analyses demonstrated that religiosity was associated with age, female gender and being married ( Table 2 ). In contrast, higher SES was associated with being less religious.
Multivariate analyses indicated that older adults who were more religious had better self-rated health (p= 0.038) ( Table 3 , Model 1). Other factors associated with better self-rated health were higher level of education and SES. By contrast, factors associated with worse health were female gender and higher comorbidity. There was a significant interaction between gender and religiosity on self-rated health ( Table 3 , Model 2; p= 0.002). We did additional adjusted analyses separated by gender where men tend to have better health when being more religious (Table  4 , Model 1, OR: 0.86, 95% CI: 0.79-0.94, p= 0.001) but the association was not significant in women ( 
Discussion
To our knowledge, this is the first study to examine the relationship between religiosity and self-rated health in older Colombians country-wide. Religiosity was associated with better selfrated health, especially in men. The association was independent of socio-demographic factors, and medical comorbidity. Factors associated with being religious were older age, female gender, being married, and low socioeconomic status.
Socioeconomic factors and diseases have been considered as the main determinants of selfrated health in the general population as well as in older adults 22, 23, 29 . It has been considered that self-rated health is based on more than just physical health, but also a person's perception of their psychological, social, and spiritual health 34 . Several studies have reported that highly religious older adults often have better self-rated health 35, 36 . Likewise, studies including minority populations have also reported that religious activities were associated with better perception of health [37] [38] [39] . However, several studies based on U.S. Latino populations have not found an association between religious activities and self-rated health [40] [41] [42] . The exception, though, is a study among Latin American and Caribbean older adults found a positive association between religiosity and self-rated health 30 .
The findings reported here agree with those from other studies that have found religiosity associated with better self-rated health. Koenig et al. 43 , found in medically ill older patients that those categorizing themselves as neither spiritual nor religious tended to have worse self-rated and observer-rated health and greater medical comorbidity. McCullough and Laurenceau 36 reported that after controlling for health behaviors, and social support/social activity, women who were highly religious in 1940 had higher mean self-rated health throughout their lifespan, slower rates of linear decline and less pronounced decline in self rated health than did less religious women.
Religiosity has also been associated with positive emotions such as greater life satisfaction, psychological and existential well-being, hope, optimism, and meaning and purpose in life, feelings which help to neutralize the negative emotions that underlie poor self-perceptions of health 7, 44, 45 . The protective effect of religiousness on self-rated health appears to be stronger for people who experience greater suffering. For example, Krause and Bastida 46 reported that older Mexican Americans who use their faith to find something positive in the face of suffering tend to rate their health more favorably. In contrast, those who believe that it is important to suffer in silence tend to rate their health less favorably. In some populations, however, religiosity may be related to worse self-rated health 47 , or is unrelated to it 48 .
Limitations
The findings from this study must be interpreted and generalized with caution. First, the cross-sectional nature of the study does not allow us to determine causality or direction of effect in the relationships observed. Poor self-rated health may just as well lead to less religious involvement, as greater religious involvement may lead to better self-rated health. Second, our measures for religiosity were relatively simple, i.e., subjective indicators of religious importance.
Nevertheless, the study also has a number of strengths, including the large sample of Colombian older adults who were representative of the urban and rural areas of Colombia; the control for multiple covariates using regression analyses; and as noted earlier, the uniqueness of this study as one of the first to examine religiosity and self-rated health in older Colombians country-wide.
If religiosity improves self-rated health among older adults, or improves the perceptions that they have about their health, then they are more likely to feel better about themselves and may be more likely to seek healthcare services in a more appropriate manner (rather than seeking medical health for perceived health problems that may be psychological in nature, i.e., psychosomatic, which is true for nearly 50% of medical complaints in primary care settings) 49 . Religiosity is an important resource for individuals and for population health by facilitating health-related behaviors relevant to older adults especially and beliefs that help them to cope with medical illness or disability 50 .
Conclusions
Religious involvement is associated with better self-rated health in older adults, especially men, in the South American country of Colombia. Socioeconomic factors and comorbid illnesses also have a strong influence on self-rated health in older Colombians. Prospective studies are needed to help determine the direction of effect in this relationship, identify mediating factors, and further explore how religiosity may impact self-rated health (and vice-versa).
